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!54) PROJECTION WAGE DISPLAY DEVICE 

;57)Abstract 

PROBLEM TO BE SOLVED: To obtain a projection image display device in which s high light 
Jtilizing efficiency is obtained and a color image with high resolution is realized while keeping 
advantages of compactness of a single plate type by dividing a white light from a light source 
nto red, green and blue colors, making the luminous flux incident to corresponding pixels of a 
display panel and selecting in time division the red. green, blue lights made incident into each 
jixel sequentially. 

SOLUTION: A light source section is made up of a light source 1, a spherical mirror 2 and a 
;ondenser lens 3 and an optical means is provided with 1st and 2nd hologram elements 4, 5. A 
iquid crystal display panel 7 is provided with a micro lens array 6 as a light collection means and \ 
i field lens 8 and a projection lens 9 project an image onto a screen 10. Furthermore, a color 
changeover means provided to the device is used to switch sequentially a wavelength band of a 
ight made incident to each picture element of the display panel 7 through mutual replacement of 
division wavelength band of an optical means to each picture element for each vertical scanning 
>f the display pane! 7 so as to display an image corresponding to the color of the light made 
ncident to each picture element onto the display panel 7. 



£GAL STATUS 

'.Date of request for examination] 28.01 .2000 

."Date of sending the examiner's decision of rejection] 

'Kind of final disposal of application other than the examiner's decision of 

•ejection or application converted registration] 

[Date of final disposal for application] 

Patent number] 3418508 

iDate of registration] 1 1 .04.2003 

»umber of appeal against examiner's decision of rejection] 

Oate of requesting appeal against examiner's decision of rejection] 

[Date of extinction of right] 



ittp://vww19.ipdl.inpitgo.jp/PA1/resull/detail/main/wAME1aGAtDA409214997P1.htm 



<ig>H*ntfM* (jp> 



as) & n & » & (A> 



(lDttttBW&RWt 

#li¥9-214997 

(43)&iBB ^9^0997)8^159 



CDIntCL* 




FI 




H0 4N 9/31 




H04N 


9/31 C 


G0 2F 1/1335 


5 3 0 


G02F 


1/1335 5 3 0 


G0 3B 33/12 




G0 3B 33/12 


GO 9F 9/00 


3 6 0 


GO 9F 


9/00 3 6 0 Z 






mm. 


»#3I©R25 OL (£1810 


(21)fflK$^ 


-242202 


<71)(HHA 


000005049 










(22)fliHa 


¥£8^(1996)9^123 










(72)&9J# 


*® ft 




1SHW-303376 




*E)Sf*Etm«J?Kfi»V22#22^ 




¥7(1995)11^280 






(33)«5fctt±3tS 


B# (JP) 




£3 IS 








*E»^ETW5r»^Kfi»«I22S22^ -> 














uzmwz 


«# «± 








*B£JS*ETPRr»ifKSfl&«r22#22^ ^ 














(74)ftBA 










«*SKSBS< 



©4) isma&m 



(57) [BK] 

[^si H*s*/<**0ni:«*(=, crease 
r, g, B©**^»*rKirt-*cfcr=j:y, $*» D a 

6© ftttMtesstt&Mi lis* & m cuss 
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£»©B*fre>fty, A»?s«j&s«iB«4rr«v{UK 

fc. 

fi]EI=A«*TB«*»/<*A©BBI=.fc**Sii.**© 

fitt***»l=J:*ttaA«C#BBI=Aarf**©fi 

fc*53SBi?iItti£*ga. 
ra*«2] 3fc©jfc£8SI=ilft£ 

^Btf, Bft£*'<**©aftSXBBICBBL'C. * 

a* s =. t -r ■[ E»©&gMii« 

IB*«3] WE*¥*«#. tt*©S»*©*l=* 
fc«i*tl«-*«*©BW*S9-fr&*y. WBft« 
B«a«/<**»B««EJBBI=WBl- 

r, *©«»©»«** 7-#*hs+**©s»««b 
«Bftd««BBS1E»&&« = t £ttttfc-r«ft** 
i Ett©gBBBfts*8«. 

6**=t*»«fcr*B*a'i eb©*wsb*»* 
b*. 

«rft SB* SSiS!!©* p y v A3R^ & c & 
[B*B 6 ] BEB*S9/<* JI^BB5/<**£> 
BSbt***^. *■*&©***, ft. W©2fe©3lS 

iB^i=*or»«4ftfcau a. #©jfe£#ifts*iJo 

* & n CHiairJKJ&S ttS!& 2 ©* p <f7A$k*fr & ft 

y, 

m$tit=fic®&<Dm. », *©***h.«i«aB 

BBftOBJLWU^ BiCfrn^AB^i^©* 
n?9A»*fc**fr*fc»B»*/<**©BaB»l= 

b»s*t»b**« = 1 1= * y «bb*/<**©b & 



BBJ=Aff*4t«*. »> #©5fe£I05*«l8l*.5ffi»g 

Bfrsft* e t «w«j: r *ts#« 1 ett©«£&B* 

[If *S 7 ] weBftB*/<*^#5ai*a3*'t**fr 

6*y, 

ife3Sfre>©3fc£B. ft. W©3fe©3® 
fil=0BU »HLfc*. ft. *©»tBtt«*fflfr& 
B C«*l=*» * * 5 3 ft©** 0 P -f v * 5 5-# & 

fty, 

SrEftfc^Ktf. WE3*©$r-f*H*f?*£?-l=* 
-aTB»**lfcBC««©#. ft, *©****i«t» 
«B«/<**©»er*BaBI=WI64**T-f * P I/ 

^xru>r*e>fty. 

i5Efe<saK.¥s*t. BE3*»y<f*n<r»**9- 

*B*BjR/<**©**B»l=B«*#T**i*<iflsB 
4**CtfcJ:y WW) B CB££ AS** stv 

SB. ft. W©**B*ttBft*B»BBif»&*S = i: 

*w«fc-r*B**i EK©fig^B«assa. 

Mt©B**&fcy» **oB«**«B*#r*B«B 

juui&©%&ttft©sft*rc#«u **!.&©#« l 
fc**B#a*/<*;i'©a»©»iiiiB*f=-tiix^K» 

B«B*/<*yH=B*S#ifcB**aer*lSM»B 

fc. 

B«»*/<*^©B*BB*=*9W©*HI9«** 
WSfc*B*TB«»*/<**©fc#IWWM=BB*ili 
**©*»**B*«a*.*fcWftX.¥Bi:***.« 
fttt«*qMSI=J:*«»**e«MH«*l=BH*f|i* 

*©ft twisr *B«*B««»/<*;w=B*-r * = £ 
e*«fc-4:«KBBBfts«Bft. 
m*B9i be#**»w. *©s««»i=B** 

Bff***-r**ny5AB«»&tty. UtEfcWIft* 
#8*. B««jR/<*^©BB«B»l=H»LT, * 
©*Dy?AB?©%©BBfttB&Efc£lt«BaB 
«4v6i!f* = tftW»fc-r* 1S*« 8 EK©&B3!B# 

a^ga. 

ib*«i oi uneft^B^. a*©***©*:: 

*ti*Mt&* *«»©««*« 9— **6*y, WEfe 
B«BB/<**©«BiHtB»l=BBL 
X. «©«K©B«#37-tfttlCr«jlt;©Bft««B 

sfe^ib s i*§Esga6^ & ft « w t ^mtLttmim. 

8EfE©SKSB«S*Sa. 

11 »EB«a*/<*^OT**«*/t*iU 

BE3t**BbW. 3t31^?>©3fe«jS, ft. »©3fe©3!S 
fel=»SJt» **l6©*. ft. #©3fe*^ B H B a*/<*/l' 
$ 3 »« Lfc»WB«C**i*WB»r* 3 feJfe^Blffl 

©*py7A*^A»6fty. 
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S9/MORi:5HMI*l=Att$4i<S». 8* #©£ 
m 8 EK©££gii«t£*8ffi. 

MfBA^SAt, #2@ifr&©££^. 8, W<03t©3M 
fcWHIU t*i6©#. 8. *©**»»«»/<** 

£ 3 an Lfc»afs«[= «i*wMrr * 3 &©*v * 

?*55-fr&fcy, 

wefitt***** 1 . uirE3ft©$r-f$p-f ^/$S7- 
££il«s/^^©£^JgJffll::ra#<*^±T*ft^^ 

S* -5 w fc 1= «t y KBS»/<*A'OHCaM«*l=A.J4 

c i $H4«8 Baottisanaassa. 

3] ftSfc, 

£«(&®3Rfr&fcy, *o**jaE«tt** , r%WMi 

*Sfr&©*««a©*ft*C#«lU **ie>©#i5L 
feJtSIKE * #1*)* & @ Cffi* ' <- 5 » 7 * -t* T 

fi«*i=w*«*/<*A'fl!)»(6-r*Bi*«)wnsiii=aft 
= a 

«««/<**C!>M«»l=H«««/<**©lB*l=A 
»**.**©«!«*«»«**.**««**«& *« 

[SSf*El 4] ttE%wa#X©gft**(::JI&« 

M**i si ire**¥Hsw«©awt©»=* 
3E«©s»£n««sga. 

[USE 1 6 1 mBft«¥lStf7 ^nUi/XTW 

a*&ft* = fc*»«4:-*-«HMU9l1 3iae©gRSH 
a£jR&a. 

Mwtai 7] irea%^#%©ttft*ecji#« 
B*M»t*i**aafi©*ny5A*w6«ty» ate 
ftW*.*Ra», *©aas©*euf?.MffF«w»* 
?» * jwt-c «n * * « c t tfwfiift mm* & * * c 



*v6«iy, 

fIE***JW^ *»**6©***. 8* #©3t©3iS 
fcl=a*W4*i©*n$f5AWFi:, »i©*u?? 
A*?l=J:9T»«**ifciJU 8, *©**JI«:*#ft 
& El cmtl^Dt * itS » 2 ©* a 9=7 l-Mrf-fr & ft 

y, 

«E***ttK. »1i»2©*n*9A**l=J:-9T 
I5»3<tfcBlt««©». 8U *©***fc*fc*Ml 

«*/<*;u©3tM»fcH»**-CW*ev^*tt-C» 
8. *©**«*tt*Jl*WM*B*&«=: 

fctWKfc+sroMii 3E«©aesii«a*sa. 

WESfc^K**, *■*&©**#» 8» *©3fe©3® 
Hi:iWll=*at***3*©y'f^P-f»^S5-*»6 
WE***8*<. firE3 <*©*«<* a<f?*£ 5-Hr* 

9Tjfi»3Jh.fcHi:i«©#. 8. #©*««i-efc* 

ft»»#^**©»J6-r 6Hn»l=«*S*«T-f £ o U 

>xru-f**&fty. 

a*/***© ft£M»r= n» * e * **a-e» 
^ 1 1= * y 8Ma*/t*;w©H ca§si=ASf* 

8. #©****«***«■««*» 6** c 

ttw»fc-r*ii«ai 3E«E©aBSH«a*«a. 

tSt#Si2 03 

*a©a**&**«i*«***u ^osn^sate 

*»a8»6©*e*»©a*«©««l=»«L, **t&© 
«K©ftlW©3K]lE*JUi:«#n^&R C««l=*-/< 

jfcWRI=*-»T$m4ftfc*»©a*W©3<UlC*ft* 

fia«ftia«a*/<*^©s*iis-f «a*©68Pfin=aut 

&5is©3fc3t©ii«s^> <*^©aj* ft aemiii* 4 
^t»=«fcy. ®«a^/<*^©sr*i=A»-r«*©as 

« ■« ^;nra^f s z t 
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[IS*S2 2 3 imi£#¥8#ft©i£*#£l::Jtfc-& 

m& «»r«aBHo* ° ^ ass* * 6 & s = t * 

SH*J12 OE»©&B&Wft**SB. 

[» ** 2 3 1 mex9*R«t. **&«&©;*£#© 
**e**iW«6u *o % i&ejsss* &©#*©* 

*»©*«tt5 

«Eft«ftX*«a*. *©¥ffi«S©t&E«:S©2fcS«E© 

%¥fmttzmm2 oett©si$av{t*8ttft. 

*JW=«U?Jh.W6U maita*6©*x©* 
B±cjraEa£ftfettft©B«{* s y , 
«rEfiiaijftii*«4<« ^ft&oBBoBWtss-©* 

EJfeiKfr 6 ©#£fc& L-Cfc?S££«ft*3 ffi»3SB 
= t £8«£1-£iS*£2 0 EB08BBB* 

[ISsJttl 2 5 ] SJ!E«»©SSffif* 5 *7—lZft*.X5M 

3X1*2 4ES©8BBBftS5£B. 

[BB©bb&bh] 

[000 1] 

[3tE©s-f cobbi*, seaius 

aii:RL, *6CBL<tt. *5-7^*>*«^r 

i=, i »©«■«*/<**(=* y a ^-m.^mwrn 
ffi©*sa*5-*a***ar=Bu #i=3>/<* k 

[00021 

[£*©&«] se*©s»M?«ss«ssi=oi>-csi^ 

B*Lfci*fc». «l=3Wi*ttM-*e»*<**a((», 

L\ 44L gJE, =>>/<-5?x>XHS*<^ffl«:if©* 
»l=«tfc««*#«3-Cl»*fc». ^&©S5K*tSl!#«* 

[0 0 0 3] £B&ii/<:M'&giifeSIB&*9-S* 

^sti-i*. 3 jgfeicjs crBMEfc/Ww* 3 sfflt^s 

3«3$fc. 1 4fc©*$JSl*«#fi5t*«fc«. St#©3« 
£lfe5fc£*, ». » (ttTR, Si Bil^) © 
3JSfe**t j e^©fe3tl=»S!t--53t¥lli:, *©£3fe£ 

K»lt» *6©B«***«I=B»L-C?*»5-B* 

**t?„ =©3«*©*rt-ei*. ee*«^&»»i!h. 

%^tfWsns,AWfi 



©•sseiciKTHWftfcTa-e**. 
[ooo4] »#©*«at(*> ^tf-r^tt. x^*:/ 

«*©3jBft*?-7-f 

/^/usfieft^&cjc-a-ctae-r**©-^ 

UTtt. Wxtf, #§P35 9-2 3 0 3 8 3#»«I=E 

B£*ifct©tt£fi t &&4vcit«. *sai*, &sa^ 

/fcMrf&BBttl *©***«, **»*3«BCitt«< 

■E©?9S*I*» *5-7<**-C©*«*#*£T*fc 
©. H*©*B«Bt»fc3«Sti:ttBL-Cft1/3l=« 

Titu?. *fc. =©3M-cttBft£*/t**© 

R, G. Bfc»J6-T5iiSR*<l"D©y;P-^ft-3-ca 
JSHMEfcBLT*3*5C©l 

/3I=«TUTL*5. 

[0005) *B*W*<-r*::i:B:BSS«TI=Srt- 

MS**©**S:*aS*ffl^«c:i:tt»SL<<tt\ * 

7«f**lc»tt*4ifc*©i***-tt»C«*»*fc 
©. Hfe-f a>\z%®.*mt><thh. &*£»/<**© 

jss±s$5itscrei+-c*<. as— 7*^* ©a 

*J» l=* Jffl-T 6 * tflSB£H«a*SB©«fli««« IS) 
[oooel £©*5&*«-*3Sft«*Stt©B5S* 

R, G, B©**KI::#BU «*»*/t**©*BB 

tTT-f * p u>x*a»r*Bi=* -t fi^iiMfc-r « 
ctic^y. 3t©ftjffl3a$©iRi±«*giufc*©A<sss 

**tri^« (#gg¥4-6 0 53 8#^#5S) . 
[0 0 0 7] Sfc, ±EEB<*57-©rtt>yi^ 3tS 

ss^fci*. sm^5 7-i'7'f^nu>x©ei«g*# 

3taUfct©A<» **i*4i#IS¥5 - 2 4 9 3 1 

6-222361 ^mi-E«i$*VXt>?.. 

[0 0 0 8] #«S©4»5io©Sa-CSS«?«gico 

SlglS ¥J*2*P1 2^1 4B*ff) ©PI 1 5~P1 

©jsaa^/^^-e. 3«at^s?©s«isss§^a 
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[0 0 0 9] uWt, R» G, B0*7-7-f^l:J: 
fil=JW*li«C!)**flWl»BCI*Bai*4i*. 

±»WE»sc tufty , 5Sss*/<*;hdi o© f? w 
3«at^ci=fts. 

[0 0 10] £fc. ±E7<-^K«S35»a035«©5IJfi 
»BfcLT, &ISfr&©&fe5fc£&«t*57-l-<fco-C 
R, G, **iWMfc«»ftaS'< 

^saaufc=Sr3.- - ?tt<D^ , jxj**isie*-tt2>nttc* 

y, «»**/<*lH=*W*R. G, B<D5feS©{!B«fi 
$£IS5*tti&2.3£2;A< FEuro Display' 93 J ©P24 
9~P2B2l=E««VCl»*. 
[00 1 1 ] 

[*B§jMRRLJ:3fcT*lUn LfrLfttft, 
4-60538f&«, ft§8¥5-2 4 93 1 

8*1*, W*Sf::-3lvctt**S*l**.©©. ffttSC: 
o^ri*R, g, b© Fv h©?;u— ^mfiTS«*ff 

3fc©. 3«3t©l/3©£;£-CfcS. 

[0 0 12] 7^-*F««**ei*» 3 £it 

tH»-C**iW, W*4K^ttTtt**©»*«tPMI 
©SSSSLTO*. £fc, TEuro Display' 93 j ©P 
2 4 9~P2 5 2l=EKS*trU5»a-CI*. R. G, 

«9*^KW*t*Kt-r*. Ufc^T, «W»OTO 
«©««l=J:9Ta©WfliJH*WST*-*. *ot, § 

sstttmsaosssTjfcsw**. »<):ygf«a$^ 
a:*-a-ri*t>ft^. 

[0 0 13] £©«fcSft«E*affi©&H£» 
ft«*4M»64u *2fc, «a*Mt*B*c:fc 

s. 

[0014] 

[ssss^-rsfctoro^s] c©«nti. *Mts $ 
a©M**sfty, ^ostt^aEtt«8«fr*®#** 

4«fr&©X*ttft©!ftftttC*MNU *#l 

&©#$ Lfc*t lift & n mme*-/*-? 
$ Men c««cj**o«**«*ia*fcWfl9fcR/<* 

;w>»J6r*»*©RO»l=»****»**Kt, ■ 



ftft#£)<iatt&*Sfeaia**&t 

#si= j: ivmJLWz*M*tz\»r 53fe©feic*f«r 
iMtittsf^Acwt* - 1 t-f s*s 

[0 0 15] =©X8l=*iU£. £3Sfr&ffl£ifejfc£« 
»©3»*©**l=0* U * *i^*i©3fe^£ 1 tt©® 

«E«/<*A©»«r*w*nn»^AJ»**« 
*=*MW 5. £fe. c©*B«««/t*;u©*«ft 

S.«Ctl=«tV, ft3HI4L-Cl»fc*5— 7-f^Tf© 

^©px$ft<u w*i«tsm-ee*«H-eft 

<. ft*©i)MSa©3ig©£<fe££?*S-t*<Tf5*S. 
[OOI 6] C©*Mfit JfcSSt. £a©®m*» 

*■*&©**««©**«=»« u **ie>©#«iL 
fc*M*a«/«*^©«*©5rtiiw«i=t*i**«jR» 

g5tS*ifcBs«$fi^-rSSR^St. Sftft«/<^JW 
©S*36*«l=ft**«©»«»IW*«HI=A.ai*-C 
<*;u©*»W««fclsW* *l« *©3Eft« * 

s«ajtsic#»«ifiai=Bi»$itt§*©fei=«*6r* 
H«ta«*s/<*^ca*i"*=ttft»tr«aB 

[ooi 7i cdwwtiwt *«^&©aft**a 

*»Rtt©*****«l=* ¥«*©»**©**!=» 

xu **i^*t©3iE«*i*©B«a»/<*^©a*i 

«X«=XKR1-«. *fc* ::©*■«**/<**©* 

as c r 3(8 $ -a t - *t & ©#*© as*i y 7 1 ji 
*W**.*cti=*y. f£*36*urtvfc*5-7-f;i, 

*"*©*©nx*» 3t**RtfC*HltRtt©ftl^ 
ijXAfc£*Bl»fc*l=»4LWfctt*©«?&*fc 
<U W*l«*«B , C#*«£lfeft<. «£*©#« 
3C © 3 £©fcifc££f§5 = i *<T- * S. 

[0018] *fc» z<D%mit* xmt* £a©®£fr 
*»fr&©****©8«*i::#Mu **t&©#s<jL 

fcffcSSft S^Efr PI CWtfcJ— / «-7f^tt 
jW©«ft©***«***fcBKM*'***©**+ 

*iii*©g3PSst=m3fe*-a-s^S£#st, 

;n= * y SEP $ *ifc**«it. w-Mzftw $ 

#tt"C«K4ii-5c:tiziy, Br«aw/<*;i/©SttS 
»»C««**/<*/W©li*l=Alja?*t5*©*»tt 

•5«Sijtftt i &li^l=ASfrS3te©fel=»f5-rSii«$ 
W«*«/«VU=»R-r * C t t r 



(6) 



4#§8¥9-2 1 4 9 9 7 



[0 0 19] C©^l=<fc*ili, Jfcigfr &©&£#£« 

a0ifis«©^f=»stt, **ve*i©#jfc£i»©B 

»=#«iHi-4. w©«. ■«ft*/<*jb©a**3:n 
»i=hbs*t. *ft-e*t©jteS£B#£*/<*;u©& 

tt-C«*»»**4 = fc"C, B«S*/<**©HXHn 
«l=AJff*JI|**M*©i*JW©^i«»fc*fc©« 
LT^fc* 7-7 « /U* -C©5fc© P*£fc < 
U W*t«*SBBT**«lfea:<« «*©*** 
© 3 fiaffftatff 5 - £ * 4. 

10 0 2 0] St. w©$£IB[*. jfcgfc. #»©■** 
U »oliail««t«M 

s^/U^t. 3fes*e»©3fe^«[a©a£ia©jt3£(=» 
a^s*tf=B«$s»f5S»¥et. box*/*** 

©SttjaEBBPHBfC, lirE«Sfe©2fiS«©Jtm© 

H«a*/<*;^©A»«Jtswas.«ci:f=j:y. B 
«**fc<**©B*r=Aif***©a*w***«»*. 

*fi«***«fc««jL. 4SJ&2.S 
l=*B*CAi*r**©fcl=»***W»*W***'< 

♦.we*** set $^«fc-r saisaM****** 

&4. 

[0021] = ©*«!=**.«, 3tS*»6«fift*** 
3WI=*9T**©***©**I=#BU 
©3feS***¥SI=«fco-C 1 *©■«**/ <**©*« 

*4B*lin«~*»**. H«Mia/<*A't*'3-c* 
*fc. c©t*, mu*/<** 

©Btt&BJM CBB * *T = ft & ©*X©B««8/< 
*^©AJf#i**«J»*, B«**/<**©*W*© 

UT^fe*?-?-^^©*©^*^ u ®4i* 

■«t*a-C#*«tfC«<» **©JWfM©3«f©* 

77- t a n h2 An 

Tl = s i n2 (tfAnd 
-eSd*i>4 (13105(a) M(b) <MR) . 
[0027] ZZT*> dtt*P^?A3R^©St*. Al± 

HJSrfcrojSfi, 0l*2a3t*<«r*-ftJ£-Cfc4. *n*9 

n??ATrl*, A n d/A cos ©SEfcC6*3l±-C- 



[0022] c©«bi=&ivc. jtastLTi*. 

/\5*rK7>^» AD^5^, ^r-fey^vV^© 

tt*^a©«-a©5>^sffli x *=t* s "c*5. B&g 

L-Ctt. £»©B*(=J:-3TB«£8*f4 
If. MOftff/UM'CJBltS 

©KMS/tM'tjBitt = t &mz u\ com** 
urn. *©«ts*»iW6iT©i'*#:'X 

S»-3fc*©1ffc*Uf, TN *7T-f 

*-?©»*. bb 

[0 0 2 3] MBHRftL-Ctt. 3fc3S* *©*£«»© 
»fiai=»BU ■E-4i&©^S9Ufc3t$R'S*»lR!^6 

HC«tK:;j--/«-9i>?**-tture***©. &4 

SfflS©* P ? 7 A** £ * 3 &ifcS2 

SMB** - ****©*****. *©*****»« 
«Sjft/t*;W=£4S-e©*8SKS*4. W^.t*¥® 

siu passu ABB**, cau/v?:. flu :/*«©#» 

£E«ttefc*-4#¥Sfc£tt£fri*fe*©*«i*4;: 
[0 02 4] *9s*se*ny5A3R*-e«* 

f«a^i=i*s *©*jwmw::ji**b»b***** 

a^vAa^^ffll.^. C©«^tlt» fi»*.«1*fc©* 
*fr*fc*©tttHL-C*J:<. =*U=J:V. 

«»©sS£ja©3fe*(=»n-es4«fc 3 i=-T4. 

[0 0 2 5] **WI=fflt»**By9A*^4:UX(fc. 
B3 0l=*+*3l=. *ay7AE«ffl8«±fC#5 
2**©flBB»WfflMMI (An) fcUTIBS-rSw 

fc i= j: y ft* ufc* p y 5 ais* sffiffl-rs-ttf-e* 
5. c:-?« 23t^roftSSSi*, ru— iffcBBJ SI 
mnum (.xzium ©p7 7~p8ii=E&u*fc4 
*3i=. «b*-*bw©^79»*©eib***si 

loo 2 6] sfc, ftEHF^AWfroBBB**!** KO 
nlnlkO© v ^/UKSISb * V«< *» HWS* n 



d/Acose) 



• «1) 



/Acos9) (S2) 

Und/Aoosdfl ss^^KB-enffn*^ 
(S1 ooyotfto-CUSSStS^P^^ASS^iyt. 

[0 0 2 8] flAtf. 3t^S^K@«=5 : 5--C- 



(7) 



^¥9-214997 



*mw-««*i=i*, «R©a**©*e**i-«i»6"r 
■ iMMawtfcs?— -©*£. «»©&« 

[0 0 2 91 *#*Rfcl/Ctt. 7-f^nUVX7U-f 
&B3-m.bLXlt. &^*n©#^&£fflu£c:fctf-e 

[0 0 3 0] ®*a«/<*/n=A.«x 
3tK2gE«iffis^-r-53e^$SL>*«^i=(±. -©# 

£&SJ-f * ESSSt? fe o X * J: t\ 

[0031] zzx\ st^mtvmtimv^mt 

fe£lMi#^ 

^s&^mf*s7-A^s^*fr-c^*ii^i=ii, ism 
*s ?-©&». us, 

[oo3 2] a*¥j8eutrr«nium{:f±. 
>r©5&», ***fc**ff3=:fc-cii»a*/<* 

;M=A»Xia^4*i**©«*W*wa**«BOT 

fc -cMMAf AWXttltt* 4*i * *©«** * 
[0 0 3 3] *fc, *BM«ft**r 

-r-s&agati*. ***aw«tt*u:/x* 

6flt«4*fCt^»^CI*. Cfc&OTOM'l':'*© 

* i — ai -*xf ? tr zmm-rs ^wes 

[0 0 3 4] ±£I=&IVC. WK*5 9-©fcS#»fc 

4-*«HH£a&flH«**l::l** «*.«. 

R, G, B©3JK&l=#jaf-««*-C©tU& 02 6, 

H2 7Xihb2 8I=*i-*3i=, i£asar=j:^-c«a 

©gS£{* S ?-<0%®fr & ©*»=» LT«f f fl 
Ui^m. tWi. 02 4©( 9 ), (b) , 



(c) ©A«ft»JatEC-CH2 6, 02 7. B2 8l=* 
*l**i(a), (b) , (c) t?^-TJ:7l=iS£i4A<1* 

«a©^ffitt£5-l±. oTElt4*i*3llBll* 

[0 0 3 5] 8Lt©«Wtl=*y« ■•**/<**©*» 
?$Jgl, $2, »30390WI:M«S/<**« 

B, R-»B, R, ett*7*5K. H*R, G, B©# 
(Cw-CIt #$£R, G. B©3 «Xtt 

4#st. sAffi-e^A'A?— ©Hfttssrs^fc^ 
•ets. 

[0036] 

[£!JB©£iS©J&flS] lUTs BUBfc*rSaM!l=**3l* 
•c;:©&$£i¥£-fS. e*u=J: or ::©*«# 
RS44lSt©-CI*ftl^ 

[0037] HfiEflh 

01 l«**©^fia5-Hfc**fc*©«*H-e* 
5. C©0l-fcl>r, 1I*3W5, 2l#*®iS. 3li3V 
t^*- U>X. 4*tf5ttaW«fcLT©»1*n 

L-cmrrt. 

[0 0 3 8] JfcMMHrfetvci*. u 
I*. 15 0W, T-^*5mra, 7-?©@2. 2nn©;* 

»*/%9«f F9>^»Jil\ =:©&Si*7-*#B© 
|*C©161z/\nyv i 5V^*'b-' 

a»-c#s. 3tai©wiii=H3*iB«i2 36i«E«**u 

WiPSeOnm*, ^jSffiSSOnniWn^^vy— U> 

[0 0 3 9] 3*Mt2l**©*©#*a"t ©Sftft©* 
i&fc-Srr**5l=Ea4*U 4&l^3tslSi l*-e©4"tA 

6<=i >x >-*f-u>x 3 ©^ 5«t 5 tma4 

■Ca>T>1^U>X3«aaL«:ft©iP1?dCfit. 7— 
9ft£rA (0©«ffi(=*¥*^[SJ) "C$S2. 2* . T~ 

[0040] 3>T>-9--u>X3©fr^tii> #sbi 

*lc^*4i5R, G, B©3JSft3fe*-ti|t"f4i*«:5^ 
SJl=IllSr-r'5Sl*M©^l^of' ; 7A*^4 4:. »1* 
n^ASS^Ai^&WR, G, B©El»T3(£$glts 

mmoK 2 * p y 9 ajikf 5 1 s^isa 4nx t^s. 



(8) 



»HT9-2 14997 



[0 04 1) §51, *2*a??A£?4, Sl=l*. -6 
«&;i^S£LT©***tf7-tt©lEllE«l1i (BWt 

*ifcR, a, B*tt, 7^-;uKi/>X8$aiBft, a 

[0 0 4 2] *Slg«!-CI*, B2l=*rJ:3l=*M* 
7 © 3 ?©BXI=tt LT 1 -3©-7-f * P Ul/Xtf 
ttftL-Clt*. £fc % S£j&«j5/<*;U7l*4 8 0 (H) 
X6 40 (V) jE3Blt-f>#-U-^miLr*«, 
Iie»;ftt130»mx130^mT-S5. C©j£g 
WUl**7C«t*R, Qi B*©AJ4**tt, 

[0 0 4 31 WHS«-CI*H3«=*t-*5fc« A, B, 
C&tfA' , B' . C ©fcxyTTfR, S, B(0-5-*V 
tfh.©*l=»LT. H*rft«>Jlft*yt>^7^*ny5 
S^/txP^AJfc^, 5*«SU 5Sa 
«^<**CMB*£BB£ BBSttTBBBB *M 
A, B, CatfA" , B' , C' 

***cfci=*y. **a»/<**»=sM-*R, g, b 
%ojJMt&£B*tt£X.«. r©*p?7A 

#f tttS6 0 0rai£L±©*TSI3fc. BOJttn^A*^ I* 
£l5 0 0nmElT©l>r ! Bi£. G©*P27A*mi5 0 0 
ran- 5 7 0nm©t>JSl3fc£* ft-eftE&T* J:SI=f&5£L 
fc. 

[0 0 4 4] ft*}, B3(b)ttBI£Wtf=«*filtfe* 
P^AjRTOKBH-e**. *fc. *BM«I*R. 
G, B*C»«t**B«il»3tttW»Mrtt 

«SLt*«. r> Gi B3t*^ms*-r«-ti=«k^ 

[0045] 3M*=OJ:3eBBT«Ci:CJ:V. 
R, g, B*tt*ft**i«*-r*S»H*o^i»l=* 
oTBffaFftfcft. 7 l=fflk*fcTl*« 

•7-<^PU>X7U^6)=A5tU CWB*©^©** 

t «fe 3 * P UVXfcJ: -a-CfcfeUitffcr £H3t(= 
Sy$W&*iS. ;:©&#£ li, Ri a, Bjfc©t*©2 

stfc©g£0, T-f*nuv;c©aft*-o©«jfteB* 

f, »£?$S©*¥£fl©B*!aiB*P 
tan9 = P/f (S3) 

[0 0 4 6] stBMfTCft. *P?5AIE&*tt3U8£L 
Tfi*> (&) »*A=ff*X6 0 0SSl». 7)\> 
n>U— Gftft4 8 8ra) liT 20©¥fr*3i£S3* 
B©***B»LTB»U EOWSCfcTBBSEB 
Lfc. 



~P9 0i::ea&i/cfe«J:3f::. =Eyr, Km tt£ 

OXfl&AV. Rr G. B^ft-fiiirWlt-riTBBe 
*n7?A&EB-r 

(a) U—*-*fc*4B* : 2 DmJ/cn* («tt»BBfc 
#SS#3l£©£ft) 

(b) $*mBBS} : 1 O0mJ/cm2 

(c) J»«&* 1 2 0° (2*fl) 

[0 0 4 8] «)Bttfi-Ctt. */7BHl7^*Al»lS 
*-|=**LTl»*3SH» U— !f*l=*yB*«f9fc. 
B*»'« ! 6>-»tfm*L#»J^C»feo-C^<l= , a*t. 

BBfr6*/TiraMM-*. *ot. Sftfis-eii^/T 

©***»< 49. *©«©xiJrTftt*<tt*. -© 
lW0j-*fc*/T©B**6Nlttfitf. L 

»*±»I=B» LTJfeKfc©*-' 7«>B**XBSlt« 
(±EXB(b» . *LT»Bl=ln»r* = fcl=J:yB 

[0 0 4 9] fcfc. *ny5AEfiffl*BtLTI*. T 
lU^lr— f<0m~ H e — N e U— if . Y A G U-1f, 

©161=. B^nABrtf^^'xnyvfcBttif* ft« 
* n Atfff *^rtt<t*tttT» toh.tfl.Vfc* * 

[0050] ttftBCAitfc*n?9A*¥tt. 7-f$ 
n U>^7- U-f tJ; y »*»SS/<**©B*I::»*M' * 
ft£4X3t£Sl*5fc«>» *P?7ASHP©Brtl=fcl*T® 

t-B©B»-*1¥3We**. 
[0 05 1] S3 JS y. BBtfv^l 30/lmx130 
jfmOBMHt/fcM'E. BAEBf =720(im C# 

0«t a n-1 (P/f ) = t a n-1 (1 3 0/7 2 0) 
= 1 0' 

[0052] £ft*at/<**7©Bttr=&i*-c(i. 

L^XBttrr&Bftfctt. i7U-irolHt 
R, G, B©3B©BVjOE«fTlV *:/$-U-*B 

-5fc*. 1 7-f— ;UF©«1BI=R. Q, b©3@©S® 

**«ffiv i ■?u-A©^r>5n=)*6i3i©sm^s , &fi 

[0053] *S»«!=ffll»fc**B*/fcM'7 tt-f > 
9-L/-7.S£SL-Cl>St=©. (27-f- 

*F-ei 7u-At*5) t=«yar64ifc»BTi*, 

1 7U— A)5<1 /3 0 sec-Cfe^fc-r^i, 
T-1 / (3 0x2) =1 6. 5 (msec) 

J:or, c:©^HTlilrtlCA, B, catf 



(9) 



^¥9-2 1 49 9 7 



A' , B' , C (OX'jTro^jl^^j&il^feSfc 
to. j£&£S/<*;W©£i£j£g©&l!ik o*y»E£ 
SJ§SSI±li#I3JT©1/3©ft5. 5 (msec) Z 
*llz. Wft<|*©tt*X.. 6*©tt«*B*H*l*a** 
^7V*>y-r«l&£A<ifcS©T?. 1«ecKTOl/X# 

l\, 

[0 0 5 4] «HIWCttTN (V-fXTt>K 
-f *-P©St*«a/<*^*«»Lfc3SC» ass 

/<**©B***J3JBttT©t/*#>A*i*9fc*©"« 

[oo5 5] ±E^®tJ:&aa*/<*;i'0*it££ 
o3«ao*4t*w=«Lrai. »2*n*5A**- 

4, 5I0^A, B, CSlfA' > B ' , C £tt(S 

05{Z^-f a b C©3fe£, A, B, CStfA' , 
B' , C *K*»B*#*wfcl=J:y«l8l* CH6# 

>fcJt«<, *(SI=3tefiJffl^A t S<» fro, 3fg©8?«l£ 

a.fc**a *fl * a v x * -> 3 > t ses-c * t. 

[0 0 5 6] **ttfl-CI*. SRI, »2*n$T? 
iH»4, 5S¥ffl;EaLfci<. H 7 51= 

r/\j ©*»CK«U"CtH«©»IIUIM»6*t*. * 
fc, *n$r?A*F2 l A: LTI*, H8I=*-T*5«S 
tt©*R$T9A**«MB**, A, B, C&tfA' , 
B' , C ©tt«**ff-3"C**<, *&!=!*, H9C 
»-r*3ftaBBiB*Py9AJ|»2 2«if. R, Q, B 

*T«fctt»**Efc*«*#**©T!fcfr«lVMi:** 

HI 0(a) 3 fc, B«#55-fcL"C©H«ft 

©ST-f^ni'? ^57-3 1 *3«Hl\ Hi0(b)(= 
tTR. Q. B3tro«Jft^$ 
ffi&oTti«fc^o £fc, T-f^nu>X©ft*>9l=^» 
©«**»fc-ttfcjKKB* P f 9 ASTSffl tvc % * 

[0057] *£Bfl-CttKl, ft2Jhn??it*? 

4, skml-c. inwfc*H5i=*-r*ireA»**fc 

9©«*«3©*tt*aifcLTtvK,«*py5i»* 
*CJW*BHH*©AI«SI*=*il=lH**<i*t©-Ctt 
ft l\ 

[0058] mm®* 

H 1 1 W#»W©jrafl2 l=felt*«WB*9-WME 
jR8«©*MH-C*«. EIT, BKttl fcBMMW* 
l=l*HC#K»#*#L-C*©IWH**l*-*-*. 
[0 0 5 9] Hte«1tH«©JS^ («B1. 
2, av-fv-tf— l/>*3 fC«fittfclHW*) 

a>x>-y— u>X3©«f75tsa**tfcjfe^a 



fcLtro/fcP^Affc^l TCftKl *l=**!h.5R. 
G, B©Jfc***iehJlfc*3!niM=H»rU 

**7©*tt*xy7i=*ft*h^*feMt**«. -t 

LT, 3Sfta^<*^7TfSEHSfcfcR, G, B*BC 
y— VI 0I=fflg£*i£ (V-f-^KUV/tB. S»U 

>X9at*x$y->i ottBvL-ci^io . ssas 

S/<*;i/7l*4 8 0 (H) X6 40 (V) jfcStSte'fV 
*-U-XBBL-C6y. B»lf»*l*1 3 0*/mx1 
3 0|im"C&S. 

10 0 6 0] *HJSe!!-ei*. B3^R«I=A. B, C© 

fcxyr-CR, g, B©**veh.©#i=ftL-c, ®*rS 
©H& SU?7"7>*n 7 ? AI=T£» a 9 7 A $ 

«mu •&«iajt#atu-r©*-v$e j 5-tt©isie« 
« (eks«) i=*y» aEaas/<*^7©»mi£3ts 
^fcusss-a-TA, b, c©xyrs»M*#5^fci= 

*V» BA**/t:M'7l=.Mrr*R. G, B2fc©XSt 

6 0 0nmgl±©Rra*. B©JfcP$r7ASm±85 0 0 
nraElTropTS*, G©*P"Sf 5^*^1*5 0 0nm~ 5 7 
0 nm© 6 **l^*tE«r 5*5 l=R£ t fee 

[006 1]fcfc\ *HJSWt?l*R, G, BJtt=*f«-r 
5*py7A^3tt^I*fet3ttMLfci<, Rr 
G, B £4:1=* -3 T. ±E»*ftttt 
*fcttfc*B*P*5A*;Mft*Hlvc*J:l\ * 
fc, *P?7A* : f1 1 ttS««1 fcPS«©»tte=TflF 

WTC. *©«jaJiW*»iM»ottT©UX»Kvxe 

»9fc*©-e**=fc#ff*u\ 

[0 0 6 2] ±Cftfr©*fc*«**'<**©***i 
©3««©*4v*W=»LT*Py9AjlKFl 1©*« 
SEA, B, cZMfcZHZZkH* Hi 2I=*-TJ:5I= 
SSS^<^7©3 0©tS«Ea, b, cl= ASt^S 
R, G r B©3lt^ll*«!ftifc (H6#K) , -eU-r. 
C©W*4i*j|i©ftl=»*Lfc«*T-* *H?tofe^© 
W»*.l=Rffl * 1i-T?fiE B B B a*/U-^©S-Si^l=A7J Ufc 
HIt> tt*©* i 7~7<^*ffl^fc*«^P5?i*S'a 
Vtit^, *WI=3tePJffl**«9!<, fro. 3«©P*S 

sfliAfcrnsscaft^p^i^va v^ss-esfc. 
[oo6 3] *siise5-ei*, 5asa«/<*^7 s*¥7J 

MlcsatlLfcft. 01 3l=«1-*3l=S«*ftl=»« 

r*=t*-c<r» *fc» ^*v j e r tL©jt©K5?xy7'^ 

[0 0 6 4] *py5A«=F1 1 1 LTI±, HI 
4l=*"f *5««©*Pf > 7A*f2 3«»«*#, 
A, B, C©«»A«fT«9T**<, $&«=(*» H15 

fc*-r*54aaa*py?A*F2 4ft^ r, g, 
B*©AJt«****a»'<**©*ittft»»wtB» 
$ tt-carartiHft*. s c t # * * ©i;Miai^« § 

t©*fflt>Xt*<, HSEeiJl©Hl 0Tf^LfcJ:5 



(10) 



1 49 97 



ft, SSfgttS?— fc LT©Rfitt©9'-r<7P>f V$*7 

-3iS3ttJHivc*J:i\ fcfc'L, £©«&, ¥40 

P-f 7$ 57-1= J: « »3t*^lfc3fe*^i,S^/^KO 
Hfc 5 x 'J 7 1= ASft § J: 5 1= * << 0 p W v 5 5 7-© 

[0065] glMl 

Bl 6l**»W©B*«3l=8lt*i6B£a5-B*» 

9tne«ivft«. kit, bb«m 

l=l*B i:#i!S£#£ttLX*©S&i53£*»8TS. 
[0 0 6 63 Bftfli fcBttOBB* C*«1. 
2, 3>^>^-U>X3i:-efffiELfcKW*) *ffl 

RBfi©Bi*P0 ,, ?.MIW l i 2&B2*p??A£? 
1 3 4jWE1I**iTI**. »1*Ptf7A3*H 2I4. 
*Bl*l=***l4R, Q, B©****l**l*4*S' 
SfcHSM - *. »2*R{f 7***1 3(4, »i*ny 
7***1 2fr&©R, Q, B©®£r3fe£Slt, c*iS> 

©*£ $ n l/vxt u-r 6 sajLfcaaaw/**;!/ 

7l=*fc«iJlfc*a«T!Altr**3fc0tf , r*. * 
fc, «ft¥»J:LT© I ?49Pi':/X7U<<6l=li, V 
**PU>X*«B«*/<**7©B*©1 

5-1 4i LTI4, K, E®**£ 

7 XSEIBS*ifcR, 
G, B3t(4, 7*-*FU:/X8*aStt.. sguvx 

9i=*y^^';->i oicfiesfts. 

[0 0 6 7] fcfc, *£tt«TCIttftattS/<**7©3 
o©M3dr=St U-C 1 -P©7-f 5 P U>X«W« LTJ3 

y, ■i7i=*r*5i=^'f*pi/>xt, 

JMdMM**B»fcB»S*TB*a, b, cfflfil 
ttMW*/<*/W©BB© 1 tf 77-*te"GB*»»S* 

«c ti=«t y, *MES/<**©B*Hn»cA*fr* 

R, G, B%4<B*ttttfc*. *fc, aa»5R/<*^i* 

48 0 (H) x6 4 0 (V) j£S&£-f r/*-U-*B 
ttLTfcy, B*tr7?l4l 3 0*/mxi 3 0jimOf 

0, BX©AftftAi*£ftfli *H«i o' -e**. 

[0 0 6 8] *SfS0ST?l*R, G, B©*Jh.*M>*l= 
«Bf * 'J 7 ?V >*P ? 7 A* 3 *fcSfe£fc1*TSr 

1, B2*P?7A**1 2, 13«WWMU 
R©*P57^**!4&6 0 0nra&±©Rraifc, B©* 
ny9A**tt»5 OOrmttTOflTflljfc, G©*P?7 
AB*t45 0 0nm~5 7 On«©Rrtt****t.*llSltr 
**3r=RjeUfc. »1, «2*Ptf?.MK*1 2, 1 
StLTttR, G, B*e*M*-r* = fcl=*-3T-t 
B»*Wt**fc*fc»»*Pir5A*^1 ft£ffll>T 

*fc, mi, «2*P«r?A* : M 2, 1 314 
Bftfll fcB»©3raH=Tff*Lfc. *B»«(cHl*fc 
1 J: B«-C. *©«t*»S»J 



4« 1 rasecBlT© fc ©X fc£ d fc 

[0 0 6 9] ±e*#©t£Sfl£*/<**©Btt£B 
© 3 BBOtfefhKtt L-CT-f 5 P U>X£ a b c © 

MEv/<**7©BKI=ttl-CR, G, B©#£J!#li# 
»«UA»4#fc. *LT, =©B-«i.eM>*fc»* 
LfcBB*-* tB«**©««*l=BB*#T«*B 
*/<**©#BBI=A* LfcB. ft*©* 7-7 -f 
tBt»fcBB^B»x*^i>fctt^» *WI=*BB* 

*<;s<, *o. 3ftaffft£e«%fe«c*]fta?p9 

[0 0 7 0] *BteB-CI4, t^BWOBBB*/** 
*7&MLTT<f0 PUVX*BHLfc#, X.F7-f:7 
EB©B«B«/<**I=» LT**jBB*BBr « C t 

*fc» T-f^pu>x©ft*?yi=B#©jam 

1=14, *£JS0flT?14, 7<f9PU>Xe&B&*/<*1' 
©»BB»BMI=BJH**T. *¥;frlR]U£»*1±fc 

hi b £«*-■' , b* , o' untzwrntitc* 

[0 0 7 1 ] ;gKltfl-C!iX©#**JR£: L"C©£ 1 , 
$2*p?7***1 2, i 3|=KB9*p?7A*?- 
aas©*py7^**ft£**»*-e* 
£fc©XfcW*l>A x fcSt©£flHn: ; b<fc<, *P^7 
A3S^l 2 r 1 3 ©%l=, Bl 9l=*f «fc5ft§im{*£ 
7-tUX©y<5P-f -y^=7-3 1 S3t!CffllNXt 
JU\ 

[0072] ggffigH 

B2 0tt«BBI=6tt«SB9BftSmi©Btt«4 
©«Wl*»-fttBB-e**. -©^JS0!lX*SeS*7 

-B«wwi*«i=»t/x»wr*. nmeiji 

tBt««BBI=tt:Bi:#BB*tffll»*. 
[0 0 7 3] C©BI=fcUX, ittJtiK, 2l4^t®fii, 
3l4p>x>-b— U>X, 7J4*Jfe^SfcU-C©v-f5 
ni/>X7U<f 6mfc«|«»i<**, 8147<- 
;tFU>X, 9I4S»U>X, 1 0147.5 )->rt 
-5= 

[0 0 7 4] *SJ£0iJ-<M4, C©J:7l=, ^J£«i1 &B 
*f©RSE£ (JfeBl, S®^2, 3>fVf- U>X3 

bumgLLtzmwm t, satBitBtiwr-f^pu 

>XTH'6StltS.fcaSSfc/<^7 t, BIKBl t 

p«©&g£ C7-f-;n**u>X8, s^u>X9, x 
j»';-viofe«fitLfcSgS) *Bi»Ti»*. 41 

I45>f 5 P -f 7 5 5 7-fr & 5 7--C35S. 

c©gimt*57-4i ttfi&BiforbLxvmLit 
rji, qb, BB©3tt©gistt:s7-^e»«fiS*ih-r 

OS. 4 2I4¥B»-Cfcy, *BBBI=6t»-CI*, 3«6* 
*BI*3tt©B«i*S9--4 1 t¥®@t4 2frP.miS$ 
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[0 0 7 5] JWBBHCfeVTIfc is&&*/<*;ui: L 

t«jhe»/<**7 effl^fcjs», tfi©* -r ?©■«** 
/<***si»*=tttf**. #sm tun*, i so 

W, 7— ^S5mm, 7—9©&2. 2m0*9 }U/\J<f 
3Te«Lfc. JtSiiLTli. =©«I=/\p 
SBi0tfffil=t*3*iitt2j&<EBS*u KfSiicttagso 

mn*, tSE!6 0«OaVf^- UVX3jNEa* 

[0076] 3*Iit£2 1*, *©*fcj!><3fe3I 1 ©*#SS© 
*i04:-«rt"*J:3l=E«4«U * e>l=3fc3Sl l±*©+ 

tiTa >f>t- UVJC 3 saa Lfc*©*Hr*tt. 7 

—otasn mto&mz&wttn) -e»2. 2° . 7 

[0 0 7 7] 3>T>-tf~ UVXSOTftftlZ. 
68B«4*i5R, G, BttJte&S-WefcJIfc&Tjflfr 

e, ¥® ft 4 2 f- saw* 3 ft©§i®tt; 5^-41 tmw 

[0 0 7 8] SF®tt4 2l*, R**S9-4 1*6© 
R, 3, B©E£3fe£» "7-<<7PU>X7U-<6$«?L 
fc5an«5jv<*^7 KISSES. *S*w^^7(-A 
StLfcR, G, B©%Jfcli*ll&4i. 7-f-JUh*U>X 
s£a*ML fi»U>X9l=*y^*y-V1 Olefin 
4*15, 

[0079] R©B«#a5— aafieoonmB 

±© W«3fe, B ©RWt 5 ?-lt» 5 0 0 nm^TroWa 
*, G©l«i*^5-tt6 0 0m~5 7 0i-©*«!#* 

*ti^4iSl«-**9f=K«Ufc. as, *MMrei* 

R, G, BftOfttU::. *fc+4WW**4-7-4 1*3 

[0080] MM-ett. 02 1 izsr * m 

WW © 3 0©Hi3E4 4 ICS* LT 1 -Prov-f £ O 
480 (H) X6 40 (V) ©£Stt€<f V*-U-X 

aaurey, B*bfv^t*i 3 0jumxi 3o/»m-c 
xru'fstrw-rsR, g, B&oAMnmt* fc&t- 

4 V P U>X7 U-f 6 ©JiMiJgS f 
[0081] *Sffi«T»t*, JM«*/<**7©M* 
3SJBJBfcHWS**C, SgSfc&Si Ltroxf"; tf^y^E 
-$4 3 £{£ot¥Ei«4 2©lSfl:S7-4 1 frS© 
R, G, B3fel=«f-5^S*)E*«aX. *4U=J:' > . 
«Jfc«*/<*^7l=«r*R» G, Bjfc©A8MK£H 
Sic LTl»*. 



[0 0 8 2] £E-0l*8W!*MI=-#-*fc». **** 

/<*.ji/7o**wc**fli*ft. sna. 7799-7 
-ens. sasafcL-ci*. ^fve>^-*43(o 

[0O8 3] 3t#3RS^©*9lcSitLfc4:t, ftfto 
2l=;R-f «-fe©3feSE*V-r*nU>X7l/-f 6 

ic * o-cfcfcfzsWM- saxes y aw* c 

C©£frttt. R, G, BJfc©if©2fif=0^-C* 
*ti*0i)L3iO>i<< 9 a U>X7 l"f 6 WW* AIM 
©££01. "7**au:/X©Sftire©*iaEtt* 
f. Wfc-fafi©***!*©!!*^***? 
tanfli=P/f (*4) 
kS-r-fc^-e**. w©Sg£l*3«c©Sm»5v- 
4l»4rt«i:J:ot4«. 
[0 0 8 4] -«l=, ¥ffiS4 2A<R. G, B©A&# 

©AJrt-4»*t««tt***=fc*«-e««. -©as 

e 2 tt3*©ll«*S7-4 1 ©*+ft*»=»U<» 

0 2 = 01 /2 (3*5) 

©&tt£5Sfc?. 
[0 0 8 5] ±eftft©«&. M*Hv*1 30(imx 
1 3 0jfm©XBU^<**tJBlV ftjSE»f =7 2 

4) , <*6> «fcy> 

9i=tan-1 (P/f ) -t an"' (1 3 0/7 2 

0)^10' 

02=5* 

[0 0 8 6] £ft«&/<*/U7©Wf=&lt-Ctt; 

^>*-u-^8E»-r*«^i=i*» i7u-A©rarai= 
r, g, B©sia©sK£s«m\ 

Sfc»s 1T7«f-^P©»IBI=R, Q, B©3lHl©SlS 
*Jff«MH\ 1 7U-A©SB"l=[±6lil©gi£^lE$fT 

[0087] *je«rtrc»^fcaa*»/«**7tt, -i 

•C Cih-fc^H T I*, 1 7 l/— A*» 1/30 secTJfc& t 

T = 1/ (30X2) ^16. 6 (msec) 

JzvX* =.©^BaTJart<=¥®a4 2©A5t3fe 

7 ©sis^g©^ra, y sa^assiii^ 

"T©l/3©»5. 5mseofc)3:5. Ctll-, 

©wsiK-v ^©fflms.Kratftta**-??^*^^ 

■Si&^&S©-**. 1msecElT©UX*>XS^-3fcjS 
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[008 8] ^HJ&^liOCB^-Kfcw&aw**^ 
J:iB©UX7K>X£8of=t©X&ftlfSOT£ 

*=&©£f8^T*,,ki\> 

[0 0 8 9] ±e&ft©=t,fc. jSS^/^JU7<DSS 
**©3B«l=»l/C. ¥ISi4 2©R, e, BJte©A 

*fc*fc©*l=»j6LfcB«*-* 

i=hm**t«mhr/<*vi'©#b*. , =a* ufc t ^ 

[0090] gffigjjj 

©«a*#-*iftWB-e*6. =:©*****«»»» ? 
-H««*»i«fn=*«f"cKwr*. bit. nmmi 
tHi:*B»*i=ttne#BW&*si**. 
[009 1] JEttfli fcnftoBss qui. 
2, a>T>*— U>X3t-C»«;LfcliW*) 
t\ aVTVI*— 1/><3©U^(=, jfcSKlfr&BBSf* 

*i«r, a, B©3Hii***i*)hJia**fl*&aa« 

7 ©£iiHI#-e*-/<-7 f 5*5 fcRH 
f tft9¥JR t L T © 3 ft© *V * n < 7 * S 5-4* & 

7-5 1l*«S02-fO-f&LTEaLfcRffl r am, 

3 7-51 •C'S5*$*lfcR» Gr B©3tmit, 

U-C©Vf ? n U>X7 U-< 6 * ft ?l/=i«&^/<* 
JWCBBSjfc. ^-f-^KUVXSSS&SU SfSU 
>X9l=*yx^'J->1 0KSS**l«. 

[0 0 9 2] *nm-eit. 7-f^Pu>x7^6, 

li, *te^.fcEPI§©i©£ffl^fc. 

[0 0 9 3] #3U£®T?I*. 02 4JZ^r<fc7lC, £S 

^/^u7©sms^«stPi)tB5-a-r, 3&©bu 

i*57-5 1 ©ftSl frib©6fi*l=*f-f 

G, B%©AJfftACK««DttA«. Bfg{*57~5 1 
©a£«^&*$fe«&*¥«fcL-C©Sll!igai*, H 

[0094] ccif. 3&©Bm«:s7-5i©*-*-S 
Jt^l=«fcoX^&4t-5R, G, BOMfflT-Tfnu 

>xru-f6i=*r*Aiwsei*a«i=»5fc. ®2 
4i=s-r*5i=. T-< ^nu>xrn'6i=j;-3-c ! &-6 

l=^1-«®i6l=Sy»lf§wi:A<-Ct«. *fc. 3ft 

©Ba#£7-5 i ©jtsi ^q>©sfe*i-«-rsfta 

Se 2 ro«ft**CtK*or. R, Gr B©JtS© 



T\ e 2 i*3tk©ii?n*S7-5i©j5:-t^js^i=«a 

C>ti6©ftS0i, 6 2l*MM»4 

*u * <4) *y 8t— n o' . sc (5) *y02=5* 

[0 0 9 5] 3tt©3«<*57-5 1©*Sli*&©a 
fc*l=»-f*ft*©«.**.l*. @et"I>*6lT©*5t 

[0 0 9 6] BB2 5t»l»r = *l*BWr*. 02 4 
(b) ©KS&felvC. R, Gt B©%*tf.ft.lK*'t 

7 ©bsbb**— /«-* f * lt nrr s * 5 1= 

3«t©B**U5-5 1 --If, 3ft©fi 

fc#£7~5 1 ©3fc2S1 A^©afe3tl=*fr5^©W 

ax.021*. 3ft©Bfc*5 7-5i ©&-*-$£&.=£ 

Ll^fc©* 3*©B*#a*>— ©aEAeiBSi1»il>fc , f*i 
If. «JSSx.t=J:oTR, G, B©*^4<*-/<-7--'^ 
■*■<&««.*««: *©B&*wW6£* 

WCIfc R, G, B5fe©»i?l=. »J61"6RB#5 5- 

3tk*fflt*fc*». B»©»*e-r«Ki*a*n^A* 
[oo9 7j *sate«-ei*. bh»S7-5 i 

©»fi«l4A»Sl=*-?TS±5nm->:7h-r$©T\ « 

(*5 5-5 1 ©AIMfiJRfcJWSftflE^S B«B<7«» 
B) n©W©ftBi«R«**v*. w©feffij!i« 
+»*feSiStt£ ; tO®BXR, G, BC»«r53* 

[0 0 9 8]f!lti%, 0240(a). (bK 
(c) icfelt«BBft;E7-5l«tSirr«BIW*. 

**l j e*lH2 6, 02 7, 02 8©*5tKtfU 

& ©2££iS©ifc!!><Sfe£fr * ttfcttJStf 

tcm^m^f^Mtmmm 4 1 n«i*« *©gE>i2,i 

JfflA^ 1 msecJUT© U^>f S^o fc t ©"C feS - i ** 

[0 0 9 9] ±KS#©=5i:, «B««/<**7©B* 
^S©3@MI=^L-r» B««=57-5 1©3t3Sli^& 
©Sfe5feirW-r5^S£51*«iajt$-il=J:^-C. 5S 
■B^<*iU7©*HBfcA*rr*3(tJt©fttB««» 
^ih,-e*t©*f=^J5tfciS«T-»^3tS©WSl>l 
CHMS*T«BB*/<*;W*B*CAA Lfct - 

vfctt**T*BI=*«»»iV*<» 3<S©S«S 
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[01 00] 

IftWOtoSLl U±OZ5\z s *»W=**U*. #3Sfr 
SS*/<*;KD*ffS-r«ll*t=AStS-t*'*i:i:tl=. «■ 

**LfcsE><&, #fiJffl$3&<S<. fro, SPttKfcfcv- 

H«tsem=jta-et*. 
[BV©«*&Ra] 

ss©«5t0-cfc*. 

[02] Mtfn©"*-r*ni'l'X©E«B"C**. 
[03] JttMi «*P^A*iH>BBK*S. 

[@4] sewn ®*as«/<*jM=su#tt&fc.fe% 

[05] Hffiftl ©3fc¥£©SUBHn?feS. 

[06] JHfcft1©fflMt*/<**©3'9©tt*a > 
b, clzAStfSR. S. B05ife©«ia5E.ttSS*S-fSi 
BJ01?fe«. 

[07] *ny9A**©tt©it«ra**-«wiH-e 

[08] *ny5A*?©tt©»***rK«B|-cfc 

s. 

[0 9] Ba2*ny?A*****IM!HTTfc«. 
[01 o] SOW 1 c^-f * n-f 59-t»i»fct 
£©a&E0-efcS. 

[01 1] *»W©SOfi«l2l=«*15WS*7-««* 
7Sgg©gst0-efc*. 

[012] «*,«20*»**/<*W=A«*5*a« 

[013] J8«fl2C!>**a*/t*^lC^Jrt-**«* 
©#©J£S*x y 7©ffi!©0!!£^-*-tSi80T?ft*. 
[01 4] *n^A**©*©ilMX*S-fH"e**. 
[01 5] aM*n$f9A****rWHBr«**. 
[01 6] *56W©3EBM»31=fc*lS|gga i 5— W*& 

^sia©ga0-ea>5. 

[01 7] nj6^j3©-7-f^Pu>x©»a«J!i^-r 

[018] HJgfi>53©-7-<^PU^X©^I!lttSI©fife© 

«s*r$^-t0t?fc5. 

[01 9] m&miz&m p-f v*s5-*fflt^fca 

•&WK8S0-C&*. 

[02 0] *ft&l=&tt«&££B«SSSft©S*«i 



[021] sme!4©7^^pu>x©i2it0-css. 

[02 2] jat*|4©«»««/<*M=Ji«»Jt6il«: 

[02 3] *ftnf=&tt«g££Bft«5&<©£tt«i 
5©*jSS*-J-KWHT?ft5. 

[02 4] «s«5©«jiaa/<**i=ay»tt64ifc 

[02 5] Wt«5©W«#S5-©*«4»6©eft* 

i=»r*A*©«»«.t«-rttWH-eft*. 

[02 6] *fc«5©R*#S5-#fi»T*R*©« 

[027] HffiW 5 ©SEtt £ 5-*tRirr * Gft©2* 

[02 8] 50t«i5©««i»S5-*tKlrt-*B*©a 

[02 9] «*©7-f-^ FBJDWftWBB-et*. 
[03 0] 2#£T&l=J:£*R^7A©«£&*:5jfc 

[03 1 ] Koeelnlk©*f^;UjKatll=«fc**Py ; 5A 

B*©@«r»¥$*-r ?v 7-c$,^o 

[»*©KW1 

1 fc& 

2 £*W® 

3 3>f^-U>X 

4, 1 2 »i*pmji» 

5, 1 3 82*B«A^ 

6 T-f ^pu>pcr u< 

7 XASv/t^ib. 

8 7-f-AKU>X 
9 

i o y-> 

1 i *n«f5A*T- 

1 4 7*fai-^- 

2 1 tHUMtP??**? 

22 auas^py^A*^ 
31 

41, 5 1 &Tg#55- 

42 ¥®» 

4 3, 5 2 tTVf'S— ' > 
4 4 

45 7-ffPl/>X 
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[011] [HI 3] [014] 




[018] [0193 UB2 01 




400 600 60O 700 



R# Wave length (nm> 




LH2 53 
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*K«*Ei|iH«»B*»Bm*a* v *Efff*EilJP5I<SgE£ailBT22#223- 



